GVMD model predictions for the low Q^2 behaviour of the spin structure function g_1(x,Q^2) and of the DHGHY integral I(Q^2) by Badelek, B et al.
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and turned out to be nonzero and negative.
In this paper we apply the Generalized Vector Meson Dominance (GVMD)





) at low values of Q
2









, described by the QCD improved parton model, suitably extrapolated
to the low Q
2












these eects are large and predominant. Here M
V
denotes the mass
of a vector meson. Then the Drell-Hearn-Gerasimov-Hosoda-Yamamoto
(DHGHY) sum rule [4] together with measurements in the resonance region









and the DHGHY sum rule
In the GVMD model, g
1





































































[5]. HereW is the invariant mass of the electroproduced
hadronic system,  = Q
2









) are combinations of the total cross sections for the
scattering of polarised mesons and nucleons. They are not known and have
to be parametrized. Following Ref. [3], we assume that they can be expressed




evaluated at xed Q
2
0














) can also be






), to arbitrary values of Q
2
. Here the scaling variable x
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The only free parameter in (2) is the constant C. Its value may be xed in




) is related to



















where the DHGHY moment before taking the Q
2
=0 limit has been split
into two parts, corresponding to W < W
t
 2 GeV (baryonic resonances)






































)=2M . Substituting g
1
(x(); 0) in Eq. (3)
by Eq. (2) at Q
2
= 0 we may obtain the value of C from (3) if I
res
(0), the
contribution from resonances, is known e.g. from measurements.
3. Numerical calculations for the proton
To obtain the value of C from Eq. (3), I
res
(0) was evaluated using the
preliminary data taken at ELSA/MAMI by the GDH Collaboration [8] at
the photoproduction, for W
t













, using, either (i) the



















= 7 and 
g






as in the analysis of F
2
, [5]. As a result the constant C was found to










of the nonperturbative, Vector Meson Dominance, contribution was also ob-
tained in [3] and from the phenomenological analysis of the sum rules [7, 11].
Our g
1
, Fig.1a, reproduces well a general trend in the data; however ex-
perimental errors are too large for a more detailed analysis. To compute
the DHGHY moment, Eq.(4), for the proton, we used the preliminary re-
















) [13]. Results, Fig.1b, show that partons contribute
signicantly even at Q
2
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Fig. 1. a) Values of xg
1
for the proton as a function of x at the measured values
of Q
2












have been evaluated using the GRSV t for standard scenario at the NLO








, [2]; errors are total. The
curves have been calculated at the measured x and Q
2
values. b) The DHGHY
moment I(Q
2
) for the proton. Details as in Fig.1a. Points mark the contribution





In Fig. 2 we show our DHGHY moment together with the results of cal-
culations of Refs [11, 14] as well as with the E91-023 measurements in the
resonance region used as an input to our I(Q
2
) calculations. We also show
the E91-023 data corrected by their authors for the deep inelastic contri-
bution. Our calculations are slightly larger than the DIS-corrected data
and then the results of [11] but clearly lower than the results of [14] which
overshoot the data.
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Fig. 2. The DHGHY moment I(Q
2
) for the proton with the VMD part
parametrized using the GRSV t [9]. Shown are also calculations of [11] (\B{I")
and [14] (\S{T"). Points marked \CLAS" are from the JLAB E91-023 experiment




) and the full circles
contain a correction for the DIS contribution. Errors are total.
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